Alzheimer disease: DNA fragmentation indicates increased neuronal vulnerability, but not apoptosis.
Although nerve cell loss is prominent in certain brain regions in Alzheimer disease (AD), it is currently unresolved how these cells die. Recent studies unanimously agree that there are more neurons displaying DNA fragmentation in AD compared with normal controls. However, controversy remains as to whether cell death is mediated by apoptosis or necrosis. We addressed this question by comparing AD lesions with those from cases with pontosubicular neuron necrosis (PSNN), a human pathological condition with unequivocal neuronal apoptosis, with regard to cell and nuclear morphology, immunohistochemistry, and in situ tailing. Immunohistochemistry was performed for an array of proteins with presumptive roles in the apoptotic process or the protection thereof, i.e. a recently described apoptosis-specific protein (ASP), the transcription factor c-Jun, Bcl-2, and various stress proteins: alpha B-Crystallin, heat shock protein (HSP) 27, HSP 65, HSP 70, HSP 90, and ubiquitin. Apoptotic neurons in PSNN displayed chromatin condensation, nuclear fragmentation, and cytoplasmic condensation. They were labeled with the in situ tailing technique and stained for the ASP. Despite the large numbers of cells with DNA fragmentation identified in the hippocampus of AD brains, only exceptional cells displayed the morphological characteristics of apoptosis or labeled for the ASP. We suggest that the increased rate of neuronal DNA fragmentation in AD patients indicates a higher susceptibility of the cells to metabolic disturbances compared with normal controls. The large number of cells with DNA fragmentation most likely reflects metabolic disturbances in the premortem period, and cell destruction is mediated through necrosis rather than apoptosis.